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,QWURGXFWLRQ
=HUR5HJLR KDV EHHQ RQH RI WKH ILUVW GHPRQVWUDWLRQ SURMHFWV RQ ORZ GXW\ IXHOFHOO YHKLFOHV DQG WKH
FRUUHVSRQGLQJ UHIXHOLQJ LQIUDVWUXFWXUH SHUIRUPHG ZLWKLQ WKH WK IUDPH ZRUN SURJUDP RI WKH (XURSHDQ
&RPPLVVLRQ 7KH SURMHFW KDG WKH RYHUDOO REMHFWLYH RI GHYHORSLQJ DQG WHVWLQJ ORZHPLVVLRQ XUEDQ
WUDQVSRUW V\VWHPV EDVHG RQ K\GURJHQ DV DQ DOWHUQDWLYHPRWRU IXHO 7KH SURMHFW DGGUHVVHG WKH FRPSOHWH
ZHOOWRZKHHOFKDLQRIK\GURJHQDWWZRGHPRQVWUDWLRQVLWHV)UDQNIXUWLQ*HUPDQ\DQG0DQWRYDLQ,WDO\
,Q)UDQNIXUWK\GURJHQSURGXFHGDVDE\SURGXFWLQDFKHPLFDOSODQWLVXVHGZKHUHDVLQ,WDO\K\GURJHQLV
SURGXFHG IURP QDWXUDO JDV LQ DQ RQVLWH UHIRUPHU ,QIUDVWUXFWXUH V\VWHPV IRU WUDQVSRUW FRPSUHVVLRQ
VWRUDJHDQGGLVWULEXWLRQRIK\GURJHQKDYHEHHQGHYHORSHGDQGGHPRQVWUDWHGDWERWKVLWHV3LRQHHULQJIXHO
FHOOYHKLFOH IOHHWV $&ODVV0HUFHGHV%HQ] LQ*HUPDQ\DQG3DQGD)LDW LQ ,WDO\ZHUHRSHUDWHGRYHUD
SHULRGRIWKUHH\HDUVXQGHUUHDOOLIHFRQGLWLRQV$QDVVRFLDWHGUHVHDUFKSURJUDPWRHYDOXDWHWKHGDWDDQG
H[SHULHQFHJDWKHUHGIURPWKHGHPRQVWUDWLRQRIWKHLQIUDVWUXFWXUHDQGWKHYHKLFOH IOHHWVKDVEHHQFDUULHG
RXW 7KH =HUR 5HJLR SURMHFW FRQVRUWLXP VHH ZZZ]HURUHJLRFRP FRQVLVWHG RI  SDUWQHUV IURP 
(XURSHDQ FRXQWULHV 7KH SURMHFW ZDV FRRUGLQDWHG DQG PDQDJHG E\ WKH DXWKRUV $Q DPRXQW RI 
PLOOLRQ(XURZDVVSHQWRQWKHSURMHFWRXWRIZKLFKPLOOLRQ(XURZDVFRILQDQFHGE\WKH(XURSHDQ
&RPPLVVLRQ
7KH SUHVHQW SDSHU GHVFULEHV WKH ZRUN SHUIRUPHG DQG WKH UHVXOWV REWDLQHG ZLWKLQ WKH SURMHFW =HUR
5HJLR ([SHULHQFH LQ WKH SURMHFW LV SXW IRUZDUG DV OHVVRQV OHDUQW ZKLFK VKRXOG EH YDOXDEOH WR VLPLODU
GHPRQVWUDWLRQDFWLYLWLHVLQ(XURSHDQGDEURDG+\GURJHQLQIUDVWUXFWXUHGHYHORSHGLVGHVFULEHGLQWKHQH[W
VHFWLRQ IROORZHGE\ WKHGHVFULSWLRQRI WKH IXHOFHOO YHKLFOH HPSOR\HG'HPRQVWUDWLRQ DFWLYLWLHV DQG WKH
HYDOXDWLRQRI UHVXOWVDUHGHVFULEHG LQ WKHIROORZLQJVHFWLRQ/HVVRQV OHDUQWEDVHGRQDYDULHW\RIHYHQWV
DQGREVHUYDWLRQVPDGHGXULQJWKHSURMHFWDUHSXWWRJHWKHULQDVHSDUDWHVHFWLRQ$FWLYLWLHVXQGHUWDNHQDW
WKH WZR VLWHV DIWHU WKH SURMHFW HQG LQ 0D\  DUH EULHIO\ GHVFULEHG DQG WKH SDSHU HQGV ZLWK VRPH
FRQFOXGLQJUHPDUNV
+\GURJHQ,QIUDVWUXFWXUH
+\GURJHQLQIUDVWUXFWXUHGHVFULEHGKHUHFRQVLVWVPDLQO\RIWKUHHVWDJHVSURGXFWLRQWUDQVSRUWWRWKH
VWDWLRQDQGUHIXHOLQJGLVSHQVHUVDWWKHVWDWLRQ
+\GURJHQSURGXFWLRQ
7KUHHGLIIHUHQWSDWKZD\VKDYHEHHQHPSOR\HGLQ=HUR5HJLRWRREWDLQK\GURJHQIRUUHIXHOLQJWKH
SDVVHQJHUYHKLFOHVE\SURGXFWK\GURJHQLQGXVWULDOK\GURJHQDQGK\GURJHQSURGXFHGRQVLWH
%\SURGXFWK\GURJHQLVSURGXFHGLQDFKORULQHVRGDHOHFWURO\VLVSODQWDW,QIUDVHUY+|FKVWLQ)UDQNIXUW
7KH E\SURGXFW K\GURJHQ VWUHDP LV FOHDQHG DQG FROOHFWHG LQ D  P VWRUDJH YHVVHO DW  PEDUJ
SUHVVXUH7RWDODPRXQWSURGXFHGLVRYHUPLOOLRQ1P\HDU7KLVK\GURJHQLVFRPSUHVVHGXSWREDU
SUHVVXUHHPSOR\LQJDQLRQLFOLTXLGFRPSUHVVRUDQGWUDQVSRUWHGWRWKHVWDWLRQYLDDSLSHOLQH

+\GURJHQSURGXFHG LQDQ LQGXVWULDO VWHDPUHIRUPLQJSODQWRI6DSLRKDVEHHQXVHGGXULQJ WKH LQLWLDO
SKDVHRIWKHGHPRQVWUDWLRQ8QGHUQRUPDOFLUFXPVWDQFHVK\GURJHQSURGXFHGRQVLWHZDVXVHG,QGXVWULDO
K\GURJHQ SUHVHQWHG D EDFNXS VRXUFH IRU HPHUJHQF\ VLWXDWLRQV RUZKHQ WKH RQVLWH SODQWZDV HLWKHU LQ
FRQVWUXFWLRQRUQRWLQRSHUDWLRQ
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$Q RQVLWH SURGXFWLRQ SODQW ZDV GHYHORSHG DQG LQVWDOOHG GXULQJ WKH SURMHFW LQ 0DQWRYD 2QVLWH
K\GURJHQSURGXFWLRQSODQWLVEDVHGRQ6KRUW&RQWDFW7LPH&DWDO\WLF3DUWLDO2[LGDWLRQWHFKQRORJ\6&7
&32RI(QL>@IRUFRQYHUWLQJQDWXUDOJDVWRJHWKHUZLWKDLUDQGVWHDPLQWR6\QJDV6\QJDVLVSURFHVVHG
LQVLGHDKLJK WHPSHUDWXUHZDWHUJDVVKLIW UHDFWRU +76+\GURJHQ LV WKHQSXULILHGIURP6\QJDVVWUHDP
LQVLGHDSUHVVXUHVZLQJDGVRUSWLRQXQLW36$7KHSODQWVFKHPHLVSUHVHQWHGLQ)LJXUH7KHSODQWZDV
PRXQWHGRQVNLGVZLWKZKHHOVORFDWHGLQVLGHDEXQNHUFRQVWUXFWLRQ7KHSODQWZDVGHVLJQHGWRSURGXFH
1PKRIK\GURJHQIORZZLWKDSRVVLELOLW\RIWXUQGRZQUDWLR



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6RXUFH(QL6S$
)LJ2QVLWHUHIRUPHUSURFHVVVFKHPH

+\GURJHQTXDOLW\ >@REWDLQHGIURPDOO WKHDERYHVRXUFHVPHW WKHYDOXHVUHTXLUHG IRUVDIHRSHUDWLRQRI
IXHOFHOOYHKLFOHVVSHFLILHGLQ6$(->@
+\GURJHQWUDQVSRUWWRVWDWLRQ
'LIIHUHQWWUDQVSRUWVFKHPHVVXFKDVWUDQVSRUWYLDSLSHOLQHRUYLDWUXFNGHSHQGLQJXSRQWKHK\GURJHQ
VRXUFHKDYHEHHQGHYHORSHG

$KLJKSUHVVXUHSLSHOLQHGHVLJQSUHVVXUHRIEDUKDVEHHQFRQVWUXFWHGVHH)LJLQ*HUPDQ\
IRUWUDQVSRUWLQJWKHE\SURGXFWK\GURJHQIURPLWVSURGXFWLRQVLWHWRWKHUHIXHOLQJVWDWLRQORFDWHGDWNP
GLVWDQFH7KLVSLSHOLQHIHHGVWZRUHIXHOLQJGLVSHQVHUVRQHIRUEDUDQGWKHRWKHUIRUEDUYHKLFOH
VWRUDJHDWWKHVHUYLFHVWDWLRQ,WPXVWEHPHQWLRQHGKHUHWKDWWRGDWHWKLVLVWKHRQO\RSHUDWLQJK\GURJHQ
WUDQVSRUWSLSHOLQHDWVXFKKLJKSUHVVXUHVZRUOGZLGH

7KH LQGXVWULDO VWHDP UHIRUPHU RI 6DSLR LV RQO\ D IHZ NP DZD\ IURP WKH0DQWRYD VHUYLFH VWDWLRQ
+\GURJHQZDVWUDQVSRUWHGE\PHDQVRIWUXFNVLQEDUF\OLQGHUSDFNVWRWKHUHIXHOLQJVWDWLRQ$VWRUDJH
URRPKDVEHHQEXLOWDWWKHVHUYLFHVWDWLRQLQ0DQWRYDWRVWRUHWKLVK\GURJHQ

+\GURJHQ SURGXFHG RQVLWH WKH 0DQWRYD VHUYLFH VWDWLRQ VHH VHFWLRQ  FRXOG EH GLUHFWHG WR WKH
FRPSUHVVRUDQGVWRUHGLQWKHKLJKSUHVVXUHVWRUDJHV\VWHPIHHGLQJWKHUHIXHOLQJGLVSHQVHU

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
6RXUFH,QIUDVHUY
)LJ3LSHOLQHOD\RXWLQ)UDQNIXUWWUDQVSRUWLQJK\GURJHQWRWKHILOOLQJVWDWLRQ
5HIXHOLQJGLVSHQVHUV
%RWKLQ)UDQNIXUWDQG0DQWRYDSXEOLFVHUYLFHVWDWLRQVKDYHEHHQEXLOWVHOOLQJWKHFRQYHQWLRQDOIRVVLO
WUDQVSRUWIXHOVDVZHOODVK\GURJHQ+\GURJHQUHIXHOLQJV\VWHPVKDYHEHHQLQWHJUDWHGIXOO\LQWKHVWDWLRQV
0DLQIHDWXUHVRIWKHK\GURJHQGLVSHQVLQJV\VWHPVDUHGHVFULEHGLQWKHIROORZLQJ

+\GURJHQUHIXHOLQJLQ)UDQNIXUW
$WWKH)UDQNIXUWVHUYLFHVWDWLRQUXQE\$JLSWZRUHIXHOLQJGLVSHQVHUVRQHIRUEDUDQGWKHRWKHUIRU
EDUYHKLFOHVWRUDJHKDYHEHHQLQVWDOOHG7KHFRPSOHWHK\GURJHQSDWKZD\LVVKRZQLQ)LJ7KHWZR
GLVSHQVHUVDUH VXSSOLHG WKURXJK WKHSLSHOLQHPHQWLRQHGDERYH7KH IHHG OLQH WREDUGLVSHQVHUJRHV
WKURXJK DQ XOWUD ORZ FROG ILOO WR SUHFRRO K\GURJHQ WR & LQ RUGHU WR REWDLQ IDVW ILOOLQJ UDWH LQ
DFFRUGDQFHZLWK6$(VWDQGDUGV>@$QLQIUDUHGFRPPXQLFDWLRQV\VWHPEHWZHHQWKHYHKLFOHVWRUDJHDQG
WKHGLVSHQVHUKDVEHHQLQVWDOOHGDWWKHEDUGLVSHQVHUZKLFKDOORZVDILOOLQJWLPHRIPLQXWHVIRUNJ
RIK\GURJHQ7KHGLVSHQVHUFDQEHRSHUDWHGDOVRZLWKRXW WKLVFRPPXQLFDWLRQ LQZKLFKFDVH WKH ILOOLQJ
WLPHLVLQFUHDVHGWRPLQXWHV1RSUHFRROLQJLVHPSOR\HGIRUWKHEDUGLVSHQVHU

$WWKH$JLSVHUYLFHVWDWLRQLQ+|FKVW)UDQNIXUWWKHUHZDVLQVWDOOHGDOVRDGLVWULEXWLRQV\VWHPIRUVXE
FRROHGOLTXLGK\GURJHQZKLFKZDVWUXFNGHOLYHUHGE\/LQGH7KLVGLVSHQVHUZDVXVHGIRUUHIXHOLQJ%0:
VHULHVK\GURJHQFDUVIRUWZR\HDUV)LJVKRZVWKHWKUHHK\GURJHQGLVSHQVHUV

+\GURJHQUHIXHOLQJLQ0DQWRYD
,Q0DQWRYDDK\GURJHQJDVUHIXHOLQJV\VWHPZLWKRQHGLVSHQVHUKDVEHHQEXLOW IRUEDUYHKLFOHV
+\GURJHQ IURPF\OLQGHUSDFNVWRUDJHRU WKHRQVLWHSURGXFWLRQ IDFLOLW\ LVFRPSUHVVHGZLWKD WZR VWDJH
PHPEUDQHFRPSUHVVRUDQGVWRUHGLQDKLJKSUHVVXUHVWRUDJHEDQN7KHGLVSHQVHUVHH)LJLVHTXLSSHG
ZLWKWZRQR]]OHVRQHIRUFDUVDQGWKHRWKHUIRUEXVHV(DFKQR]]OHKDVDPORQJKRVHDQGDEUHDNDZD\
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
)LJ&RPSOHWHK\GURJHQUHIXHOLQJV\VWHPLQ)UDQNIXUW*HUPDQ\6RXUFH,QIUDVHUY

ILWWLQJ 3ULRU WR WKH GLVSHQVLQJ V\VWHP DW WKH VHUYLFH VWDWLRQ LQ0DQWRYD UHIXHOLQJ KDG EHHQ SHUIRUPHG
ZLWKDPRELOHUHIXHOLQJV\VWHPVXSSOLHGE\$LU3URGXFWVDQGRSHUDWHGE\6DSLR


 
6RXUFH,QIUDVHUY6RXUFH6DSLR6UO
)LJ+\GURJHQGLVSHQVHUVLQ)UDQNIXUW)LJ+\GURJHQGLVSHQVHULQ0DQWRYD
)XHO&HOO9HKLFOHV
)XHOFHOOSDVVHQJHUYHKLFOHVZHUHGHPRQVWUDWHGDWERWKVLWHVRYHUDSHULRGRIWKUHH\HDUVXQGHUUHDOLVWLF
XUEDQFRQGLWLRQVDQGGLIIHUHQWDSSOLFDWLRQV7KHUHIXHOLQJLQIUDVWUXFWXUHGHVFULEHGLQFKDSWHUKDVEHHQ
XVHGWRUHIXHOWKHVHFDUV7KHWZRIOHHWVDUHEULHIO\GHVFULEHGLQWKLVVHFWLRQ
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)&9IOHHWLQ*HUPDQ\
)LYH$&ODVV)&HOOFDUVIURP'DLPOHUKDYHEHHQGHPRQVWUDWHGLQ*HUPDQ\2QHRIWKHPKDGD
EDU VWRUDJH WDQN7KHVHYHKLFOHVXVHG DK\EULG IXHOFHOO DQGEDWWHU\ FRQILJXUDWLRQ7KHYHKLFOHVZHUH
HTXLSSHGZLWKDGDWDDFTXLVLWLRQV\VWHP7KHKRPRORJDWLRQ IRUPDOLWLHVZHUHSHUIRUPHGE\ WKHVXSSOLHU
SULRUWRGHOLYHU\IRUWKHSURMHFW7KHVHYHKLFOHVZHUHOHDVHGWRWKHSURMHFWDFFRUGLQJWRWKHGHPRQVWUDWLRQ
WLPHOLQH6RPHWHFKQLFDOVSHFLILFDWLRQVRIWKHYHKLFOHVDUHVWDWHGLQ)LJD
)&9IOHHWLQ,WDO\
,Q ,WDO\)&3DQGDIURP)LDWDOOZLWKEDUVWRUDJHKDYHEHHQGHPRQVWUDWHGVHH)LJE7KHVH
YHKLFOHV KDYH EHHQ SRZHUHG HQWLUHO\ E\ IXHOFHOOV 'DWD DFTXLVLWLRQ V\VWHP IRU WKHVH YHKLFOHV ZDV
GHYHORSHG ZLWKLQ WKH SURMHFW 7KHVH YHKLFOHV ZHUH DFTXLUHG E\ 5HJLRQH /RPEDUGLD DFFRUGLQJ WR WKH
,WDOLDQUHJXODWLRQVIRUPDWHULDODFTXLVLWLRQWHQGHULQJHWFDQGZHUHXVHGLQ0DQWRYDIRUGHPRQVWUDWLRQ
DFWLYLWLHV+RPRORJDWLRQIRUPDOLWLHVZHUHSHUIRUPHGZLWKLQWKHSURMHFW
0LQRU UHSDLUV DQG PDLQWHQDQFH IRU ERWK IOHHWV FRXOG EH GRQH RQVLWH DQG IRU PDMRU UHSDLUV RU
WUDQVPLVVLRQUHODWHGSUREOHPVWKHYHKLFOHVZHUHWDNHQWRWKH2(0VRULJLQDOHTXLSPHQWPDQXIDFWXUHUV
'DWD DFTXLUHG RQ YHKLFOHV ZDV WUDQVIHUUHG WR WKH FHQWUDO VHUYHU RI WKH UHVSHFWLYH 2(0 IRU IXUWKHU
HYDOXDWLRQ%RWKIOHHWVZHUHHTXLSSHGZLWKPRVWDGYDQFHGVDIHW\GHYLFHVLQFOXGLQJK\GURJHQVHQVRUV


6RXUFH'DLPOHU$*6RXUFH)LDW




)LJ)XHO&HOO9HKLFOHVXVHGLQ)UDQNIXUWDDQG0DQWRYDE
5HVXOWVRIGHPRQVWUDWLRQ
7KHGHPRQVWUDWLRQSKDVHRIWKHSURMHFWODVWHGIRUWKUHH\HDUV1RY±2FW0DMRUUHVXOWV
REWDLQHGIRUWKHYHKLFOHVDQGWKHUHIXHOLQJLQIUDVWUXFWXUHDUHEULHIO\GHVFULEHGKHUH)XUWKHUGHWDLOVFDQEH
VHHQLQWKHILQDOUHSRUWRIWKHSURMHFW>@
D 5DQJHNP#EDU
0D[LPXPVSHHGNPK
%DOODUG3(0)&N:
E5DQJHNP#EDU
0D[LPXPVSHHGNPK
1XYHUD3(0)&N:
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9HKLFOHSHUIRUPDQFH
)ROORZLQJWKHYHKLFOHGHOLYHU\SODQWKHIRXUEDUYHKLFOHV LQ*HUPDQ\ZHUHRSHUDWHGE\)UDSRUW
,QIUDVHUYDQG7h9+HVVHQDWGLIIHUHQWWLPHVDQGIRUGLIIHUHQWSHULRGVRIWLPH9HKLFOHVZHUHHPSOR\HG
E\ )UDSRUW IRU WKH FRPSOHWH GHPRQVWUDWLRQ SHULRG$ QXPEHU RI GULYHUV DW WKHVH SURMHFW SDUWQHUV ZHUH
WUDLQHG7KHEDUYHKLFOHZDVXVHGE\'DLPOHU'LIIHUHQWGULYLQJF\FOHVZHUHHPSOR\HGE\GLIIHUHQW
SDUWQHUV$OOLQDOOWKHYHKLFOHVVKRZHGDQDYDLODELOLW\RIZLWKQRURDGFDOOV7RZDUGVWKHHQGRIWKH
GHPRQVWUDWLRQSHULRGRQHRI WKHEDU YHKLFOHVZDV WDNHQRXW RI VHUYLFH DV D UHVXOW RI DQ LQWHJUDWHG
SRZHU WUDLQ,37IDLOXUH2WKHUZLVHQRWPDQ\ IXHOFHOODQGK\GURJHQUHODWHGIDLOXUHVZHUHH[SHULHQFHG
VKRZLQJDFHUWDLQPDWXULW\RIWKHWHFKQRORJ\GXULQJWKHSURMHFW7RWDOK\GURJHQFRQVXPSWLRQGXULQJWKH
GHPRQVWUDWLRQLQ*HUPDQ\KDVEHHQNJ
7KHIOHHWLQ,WDO\IXQFWLRQHGYHU\ZHOODYDLODELOLW\H[FHSWIRUVRPHGDWDWUDQVPLVVLRQSUREOHPV
ZLWK RQH FDU 7KH IOHHW KDV EHHQ XVHG E\0DQWRYD WRZQ KDOO IRU GLIIHUHQW RIILFH ZRUN LQ FLW\ DQG WKH
QHLJKERUKRRG'XHWRSUREOHPVLQKRPRORJDWLRQVHH&KDSDOOWKHWKUHHFDUVFRXOGQRWEHRSHUDWHGLQ
DFFRUGDQFHZLWKWKHRULJLQDOGHPRQVWUDWLRQSODQ$OVRFDUVZHUHSHUPLWWHGLQ,WDO\WREHGULYHQRQO\ZLWK
EDUSUHVVXUHLQWKHVWRUDJHWDQNDOWKRXJKWKHVWRUDJHKDGEHHQWHVWHGVWULQJHQWO\E\ WKHVXSSOLHUIRU
EDUV7RWDOK\GURJHQFRQVXPSWLRQLQ,WDO\KDVEHHQNJ)LJDQGVKRZWKHRSHUDWLQJKRXUV
WRWDOKRXUVDQGWKHPLOHDJHWRWDONPFRYHUHGE\ERWKWKHIOHHWVLQWKHSURMHFW

6RXUFH=HUR5HJLR)LQDO5HSRUW>@
)LJ2SHUDWLQJKRXUVRIWKHGHPRQVWUDWLRQIOHHWV)LJ0LOHDJHDFTXLUHGE\WKHIOHHWV
([SHULHQFHZLWKK\GURJHQLQIUDVWUXFWXUH
([SHULHQFHZLWK DOO WKH GLVSHQVHUV KDV EHHQ VDWLVIDFWRU\$SDUW IURP VRPHPLQRU LQFLGHQWV VXFK DV
IDXOWVLQFRQWUROHOHFWURQLFVDQGYDOYHVZKLFKFRXOGEHUHSDLUHGZLWKLQDGD\RUVRRQHUWKHUHOLDELOLW\DQG
DYDLODELOLW\LQ*HUPDQ\DQGLQ,WDO\RIWKHGLVSHQVHUVKDYHEHHQKLJK'LVSHQVHUVFDQEHXVHG
E\FDUGULYHUVLQWKHXVXDOPDQQHUDIWHULQLWLDOLQVWUXFWLRQV

3LSHOLQHRSHUDWLRQLQ*HUPDQ\KDVEHHQZLWKRXWLQFLGHQWVH[FHSWLQWKHILUVWVWDUWXSSKDVHZKHQWKH
SLSHOLQH ZDV QRW VXIILFLHQWO\ SXUJHG ZLWK K\GURJHQ LQLWLDOO\ VHH &KDS  7KH SLSHOLQH SURYLGHG DQ
DYDLODELOLW\RI7KHLRQLFFRPSUHVVRUHPSOR\HGLQ*HUPDQ\KDGDQDYDLODELOLW\RI&RQVLGHULQJ
WKHIDFW WKDW WKLVZDVWKHILUVWSURWRW\SHRSHUDWLQJDWEDUSUHVVXUHWKHDYDLODELOLW\FDQEHFRQVLGHUHG
VDWLVIDFWRU\
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7KHRQVLWHK\GURJHQSURGXFWLRQSODQWLQVWDOOHGLQ0DQWRYDZDVRSHUDWHGLQEDWFKPRGHDQGSURYLGHG
DQDYDLODELOLW\RI
8QH[SHFWHGHYHQWVDQGOHVVRQVOHDUQW
$SSURYDOIRUPDOLWLHVLQ,WDO\
1R VHULRXV SUREOHPV ZHUH IDFHG LQ REWDLQLQJ DSSURYDOV IRU LQIUDVWUXFWXUH LQ *HUPDQ\ VR WKDW WKH
VHUYLFHVWDWLRQFRXOGEH LQDXJXUDWHGYHU\ WLPHO\DVSODQQHG LQ1RY%DVHGRQ WKHVDIHW\DQDO\VLV
DQG H[SHULHQFHZLWK WKH K\GURJHQ UHIXHOLQJ VWDWLRQV LQ =HUR5HJLR D QDWLRQDO JXLGHOLQH  KDV EHHQ
GHYHORSHGDQGSXEOLVKHGE\9G7h9>@7KHVHJXLGHOLQHVKDYHWKHVWDWXVRIEHLQJQDWLRQDOVWDQGDUGRQ
UHTXLUHPHQWRIK\GURJHQUHIXHOLQJVWDWLRQVLQ*HUPDQ\,Q,WDO\WKHSURFHGXUHZDVXQFOHDUWRVWDUWZLWK
$QDSSOLFDWLRQZDVILOHGIRUDFRQYHQWLRQDOVHUYLFHVWDWLRQZKLFKZDVDSSURYHG+\GURJHQIDFLOLWLHVZHUH
WKHQDGGHGWRWKLVDSSOLFDWLRQLQDFFRUGDQFHZLWKVRFDOOHGµVLQJOHDXWKRULVDWLRQDFW¶LQ,WDO\,QVSLWHRIDOO
WKH VDIHW\ UHODWHG GHWDLOHG GRFXPHQWDWLRQ WKH DSSURYDO IRUPDOLWLHV WRRN RYHU  PRQWKV IRU EXLOGLQJ
SHUPLVVLRQ IRU D K\GURJHQ LQWHJUDWHG SXEOLF VHUYLFH VWDWLRQ 7KLV UHVXOWHG LQ GHOD\ LQ LQIUDVWUXFWXUH
FRQVWUXFWLRQDQGWKHVHUYLFHVWDWLRQZDVRSHQHGLQ6HSWLQVWHDGRI1RY(IIRUWVLQ=HUR5HJLR
KDYH UHVXOWHG LQ DQ ,WDOLDQ UHJXODWLRQ IRU UHDOLVLQJ K\GURJHQ UHIXHOLQJ VWDWLRQV LQ ,WDO\7KLV KDV VKRZQ
FOHDUO\KRZGLIIHUHQWUHJXODWLRQVRUODFNRIUHJXODWLRQVH[LVW LQGLIIHUHQW(8FRXQWULHV,WLVQHFHVVDU\WR
KDYHFRPPRQUHJXODWLRQVLQ(XURSHWRLPSURYHWKLVVLWXDWLRQ

6LPLODUH[SHULHQFHKDVEHHQPDGHUHJDUGLQJ WKHKRPRORJDWLRQRI)&9V LQ,WDO\ ,Q VSLWHRIGHWDLOHG
VDIHW\ DQDO\VHV DQG WHVWV XQGHU GLIIHUHQW FRQGLWLRQV WKH DXWKRULWLHV ZHUH QRW DEOH WR SURYLGH GULYLQJ
SHUPLVVLRQ IRU YHKLFOHV ZLWK VWRUDJH SUHVVXUHV KLJKHU WKDQ  EDU 7KHUH ZDV QR VXFK SUREOHP
H[SHULHQFHG LQ*HUPDQ\)&9VZLWKEDU VWRUDJHDUHFRPPRQ WRGD\ LQ*HUPDQ\)RU)&9HKLFOHV
DOVRFRPPRQKDUPRQLVHGUHJLVWUDWLRQSUDFWLFH(XURSHZLGHLVUHTXLUHG
5HIXHOLQJLQIUDVWUXFWXUH
$WWKHYHU\EHJLQQLQJRIGHPRQVWUDWLRQLQ*HUPDQ\WKH)&9VLQGLFDWHGORZFHOOVDQGLWWXUQHGRXWWKDW
GXHWRLQVXIILFLHQWSXUJLQJDWVWDUWXSRIWKHSLSHOLQHZLWKK\GURJHQWKHUHZDVPRUH1LWURJHQSUHVHQWLQ
WKHYHKLFOHWDQNVWKDQDFFHSWHGE\WKHIXHOFHOOV&HOOVZHUHKRZHYHUQRWGDPDJHG7KLVVKRZVWKDW WKH
FRPSOHWH HTXLSPHQW VKRXOG EH VXIILFLHQWO\ SXUJHG ZLWK K\GURJHQ DQG H[DPLQHG UHJDUGLQJ K\GURJHQ
FRPSRVLWLRQEHIRUHVWDUWXS

7KH EUHDNDZD\ FRXSOLQJ DW WKH  EDU GLVSHQVHU LQ )UDQNIXUW ZDV DFWLYDWHG RQ WZR RFFDVLRQV
SUHVXPDEO\ E\ KRROLJDQV 7KH GLVSHQVHUV DUH FDPHUD PRQLWRUHG KRZHYHU GDWD LV RYHUZULWWHQ DIWHU D
FHUWDLQWLPH$EHWWHUPRQLWRULQJSURFHGXUHVKRXOGEHXVHGIRUFULWLFDOFRPSRQHQWVVXFKDVWKHEUHDNDZD\
FRXSOLQJ

'XULQJ WKH ILUVW \HDU RI RSHUDWLRQ LQ *HUPDQ\ WKHUH KDV EHHQ DQ DFFLGHQW DW WKH  EDU GLVSHQVHU
ZKLFK ZDV EDQJHG E\ D VWDWLRQ FXVWRPHU GULYLQJ D FRQYHQWLRQDO FDU ZKLOH UHYHUVLQJ KLV YHKLFOH
'HWDLOHGH[DPLQDWLRQUHYHDOHGWKDW LWZDVHQWLUHO\GXHWRWKHQHJOLJHQFHRI WKHFXVWRPHU7KHGLVSHQVHU
ZDVGDPDJHGEXWQRK\GURJHQOHDNDJHZDVH[SHULHQFHG7KHGLVSHQVHUZDVUHSODFHGE\DQHZRQH6XFK
LQFLGHQWVWKRXJKXQGHVLUDEOHLQGLFDWHWKHUREXVWQHVVRIWKHGLVSHQVHUHTXLSPHQW

([SHULHQFHZLWK WKH LRQLFFRPSUHVVRU LQ*HUPDQ\KDVEHHQ OHVVVDWLVIDFWRU\)LUVW\HDURIRSHUDWLRQ
GLGQRWVKRZDQ\VHULRXVPDOIXQFWLRQDOWKRXJKVRPHLQFLGHQWVUHVXOWHGLQORVVRILRQLFOLTXLGDQGZHUH
XQH[SHFWHG7KH FRPSUHVVRUZDVRXW RI RSHUDWLRQ IRU GD\VGXULQJ WKH ILUVW \HDU'XULQJ WKH VHFRQG
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\HDU SUREOHPVZLWK ILOWHU SKDVH VHSDUDWRU OHDNDJH RI LRQLF OLTXLG DQG DOVR K\GURJHQZHUH QRWLFHG RQ
GLIIHUHQWRFFDVLRQV,Q$SULOLWZDVGHFLGHGWRRYHUKDXOWKHFRPSUHVVRUK\GUDXOLFV\VWHPUHSODFLQJ
DOO WKH VHDOV DQG UHQHZLQJ WKH KDUG FKURPLXP FRDWLQJV RQ F\OLQGHU VXUIDFHV 7KH DYDLODELOLW\ RI WKH
FRPSUHVVRU GXULQJ WKH VHFRQG \HDU RI RSHUDWLRQ UHGXFHG WR DERXW  $IWHU WKH RYHUKDXOLQJ WKH
FRPSUHVVRU RSHUDWHG ZLWKRXW PDMRU RXWDJHV $W WKLV SRLQW LW PXVW EH VWDWHG WKDW WKH LRQLF FRPSUHVVRU
HPSOR\HG LQ =HUR 5HJLR ZDV WKH ILUVW SURWRW\SH RSHUDWLQJ DW  EDU SUHVVXUH 7KH LRQLF FRPSUHVVRU
WHFKQRORJ\KDVLPSURYHGFRQVLGHUDEO\LQWKHPHDQWLPH
$VVHVVPHQWIUDPHZRUN
$QDVVHVVPHQWIUDPHZRUNZDVGHYHORSHGLQWKHSURMHFWWRSURFHVVWKHGHPRQVWUDWLRQGDWDFROOHFWHGIRU
LQIUDVWUXFWXUHDQGYHKLFOHV-5&DW ,VSUDSHUIRUPHG WKHGDWDHYDOXDWLRQ>@'HOLYHU\RIGDWD WR-5& LQ
SDUWLFXODUDERXWLQIUDVWUXFWXUHZDVQRWDOZD\VWLPHO\ZKLFKGHOD\HGWKHHYDOXDWLRQSURFHVV0DQDJHPHQW
PHWKRGVVKRXOGEHLPSOHPHQWHGLQGHPRQVWUDWLRQSURMHFWVLQRUGHUWRDYRLGVXFKGHOD\VVXFKDVPDNLQJ
WKHSD\PHQWFRQGLWLRQDOWRGHOLYHU\RIUHSRUWVRUHYDOXDWLRQUHVXOWV6RPHGDWDVXFKDVYHKLFOHFRVWVZHUH
WUHDWHGDVFRQILGHQWLDOZKLFKKLQGHUHGFHUWDLQHFRQRPLFHYDOXDWLRQV,QFLGHQWUHSRUWLQJZDVDOVRDSDUWRI
WKHDVVHVVPHQWIUDPHZRUNDQGZDVSHUIRUPHGPRUHVXFFHVVIXOO\WKDQWKHGDWDHYDOXDWLRQ
3XEOLFDFFHSWDQFH
5HJDUGLQJDFFHSWDQFHUHVXOWVKDYHEHHQGHULYHGIURPLQWHUYLHZVZLWKYHKLFOHGULYHUVDQGVXUYH\VWR
KLJKVFKRROVWXGHQWVSDUWLFLSDWLQJ LQGHPRQVWUDWLRQHYHQWV$FFHSWDQFHZDVJHQHUDOO\ IRXQG WREHKLJK
8VHUVDOWKRXJKRQO\DOLPLWHGFODVVRIXVHUVZHUHLQWHUYLHZHGZHUHIRXQGWREHYHU\VDWLVILHGZLWKWKH
YHKLFOHVH[FHSWIRUWKHLUOLPLWHGGULYLQJUDQJH5HVHUYDWLRQVZHUHREVHUYHGZLWKUHJDUGWRVRFLHWDOFRVWV
DQGWKHLUIXQGLQJWKHHQHUJ\VRXUFHVXVHGWRSURGXFHK\GURJHQIXHOWKHXVHUH[SHULHQFHDWWKHUHIXHOLQJ
VWDWLRQV DQG URDG VDIHW\ SUREOHPV GXH WR ORZ YHKLFOH QRLVH 6DIHW\ ZDV QRW RWKHUZLVH IRXQG WR FDXVH
DFFHSWDQFHSUREOHPV7KLVVKRZVWKDWQRWRQO\WHFKQLFDOSHUIRUPDQFHEXWDOVRVRFLDOLVVXHVVXFKDVSXEOLF
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